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(54) MESOSTRUCTURE, SILICA MESOSTRUCTURE, PRODUCTION OF MESOSTRUCTURE, PRODUCTION 
OF SILICA MESOSTRUCTURE AND CONTROL OVER ORIENTATION OF MESOPORE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a mesostructure into a functional 
element by orienting mesopores in a first direction parallel to a polymeric 
surface. 

SOLUTION: Each mesostructure 14 is formed in the state of an island on the 
surface of a polymeric film 1 2 or present in the form of a film. The 
mesostructure 14 has tubular mesopores 1 3 which are oriented in the 
direction parallel to the surface of the polymeric film 1 2 (the direction of an 
arrow A). In order to realize the constitution, the surface of the polymeric film 
12 in contact with the mesostructure 14 is subjected to a rubbing treatment. 
For example, the surface of the polymeric film 1 2 formed on a prescribed 
substrate 1 1 is rubbed in the prescribed direction (in the direction of the 
arrow or the like) with a nylon or the like. An alkoxysilane is then hydrolyzed 
in the coexistence of a surfactant under, e.g. acidic conditions on the rubbing 
treated surface according to a conventional method to form the 
mesostructure 14 having the many tubular mesopores 1 3 on the surface of the 
polymeric film 1 2. The mesopores 1 3 are further oriented in the rubbing 
direction. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The meso structure which is the meso structure which has the tubular meso pore arranged on the macromolecule front 
face, and is characterized by this meso pore carrying out orientation in the 1st parallel direction to the above-mentioned 
macromolecule front face. 

[Claim 2] The meso structure according to claim 1 in which silicon is contained. 

[Claim 3] The meso structure according to claim 1 or 2 in which the molecule of the high molecular compound which constitutes 

the macromolecule front face is carrying out orientation in the 2nd direction of [ in a macromolecule front face ]. 

[Claim 4] The meso structure according to claim 3 in which the 2nd direction differs from the 1 st direction according to claim 1 . 

[Claim 5] The meso structure according to claim 4 structure, and the 1st direction and this 2nd direction cross at right angles 

mostly. 

[Claim 6] The meso structure according to claim 3 which a macromolecule front face becomes from the Langmure-Blodgett film. 
[Claim 7] The meso structure according to claim 1 whose macromolecule front face is a front face by which rubbing was carried 
out in the predetermined direction. 

[Claim 8] The meso structure according to claim 7 whose predetermined direction is the same direction as the 1st direction 
according to claim 1 . 

[Claim 9] The meso structure given in any 1 term of the claim 1 which the macromolecule consists of including at least one 
chosen from polyethylene, nylon, a polybutylene terephthalate, a polyethylene terephthalate, polyester, a polyimide, and a parylene 
poly PARAKI silylene - a claim 8. 

[Claim 10] The meso structure according to claim 9 in which a macromolecule contains a polyimide. 

[Claim 1 1] It is the meso structure given in any 1 term of the claim 1 by which a macromolecule front face consists of a poly 

membrane supported by the base material, and the field where the meso structure is in contact with this base material of this poly 

membrane is arranged on the field of an opposite side - a claim 10. 

[Claim 12] The meso structure according to claim 1 1 whose base material is glass. 

[Claim 1 3] It is the silica meso structure which has the tubular meso pore arranged on the macromolecule front face. The 
molecule of the high molecular compound which constitutes the macromolecule front face is carrying out orientation in the 1 st 
parallel direction to the above-mentioned front face. And it has the surfactant micell structure of the shape of a rod which carried 
out orientation in the direction of orientation of the macromolecule chain formed on this macromolecule front face when the 
molecule of a surfactant was located in a line according to a chemical interaction in parallel with the direction of orientation of the 
macromolecule chain of the above-mentioned high molecular compound, and the direction which intersects perpendicularly. The 
silica meso structure to which meso pore of the above-mentioned tubular is characterized by carrying out orientation in the 1 st 
direction of the above, and the direction which intersects perpendicularly mostly when a silica exists in the outside of this 
surfactant micell structure. 

[Claim 14] The silica meso structure according to claim 13 whose surfactant is a cation nature surfactant or a Nonion nature 
surfactant, 

[Claim 1 5] The silica meso structure according to claim 1 4 whose cation nature surfactant is the 4th class alkyl ammonium salt. 
[Claim 1 6] The silica meso structure according to claim 1 5 the 4th class alkyl ammonium salt of whose is what is shown with the 
following structure expression. 
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[Claim 17] The silica meso structure according to claim 16 whose R4 in a structure expression is the straight chain-like alkyl 
groupofC12-C16. 

[Claim 18] The silica meso structure according to claim 14 whose Nonion nature surfactant is a surfactant which contains an 
alkylamine or a polyethylene oxide as a hydrophilic group. 

[Claim 1 9] The silica meso structure according to claim 1 3 which a macromolecule front face becomes from the 
Langmure-Blodgett film. 

[Claim 20] The silica meso structure according to claim 1 3 whose high molecular compound is at least one chosen from 
polyethylene, nylon, a polybutylene terephthalate, a polyethylene terephthalate, polyester, a polyimide, and a parylene poly 
PARAKI silylene. 

[Claim 21] The silica meso structure according to claim 20 whose high molecular compound is a polyimide. 
[Claim 22] The silica meso structure according to claim 13 whose meso pore is hollow. 

[Claim 23] The silica meso structure according to claim 1 3 in which a macromolecule front face becomes from the poly 
membrane supported by the base, and this base contains silicon oxide. 

[Claim 24] The manufacture method of the meso structure which is characterized by providing the following and in which tubular 
meso pore is carrying out orientation in the predeterrnined direction of [ within a field ]. (i) The above-mentioned front face where 
process; and (ii) orientation processing which prepare the macromolecule front face where orientation processing was performed 
were performed. A surfactant and an alkoxide. 

[Claim 25] The manufacture method of the meso structure according to claim 24 that a process (i) includes the process which 
carries out rubbing of the macromolecule front face in the predetermined direction. 

[Claim 26] The manufacture method of the meso structure including process in which a process (i) prepares the macromolecule 
front face which the Langmure-Blodgett film has exposed to a front face according to claim 24. 

[Claim 27] The manufacture method of the meso structure given in any 1 term of the claims 24-26 the macromolecule front face 
where orientation processing was performed by immersing a macromolecule front face into a liquid, and a liquid are made to 
contact. 

[Claim 28] The manufacture method given in any 1 term of the claims 24-27 which the macromolecule consists of including at 
least one chosen from polyethylene, nylon, a polybutylene terephthalate, a polyethylene terephthalate, polyester, a polyimide, and 
a parylene poly PARAKI silylene. 

[Claim 29] The manufacture method of the meso structure according to claim 28 that a macromolecule contains a polyimide. 
[Claim 30] Furthermore, the manufacture method of the meso structure according to claim 24 which has the process which 
removes the surfactant in meso pore and makes this meso pore hollow. 

[Claim 31] The manufacture method of the meso structure according to claim 30 that the process which removes a surfactant 
includes process in which the meso structure obtained at the process (ii) according to claim 24 is calcinated. 
[Claim 32] The manufacture method of the meso structure including process in which the process which removes a surfactant 
carries out solvent extraction of this surfactant from the meso structure obtained at the process (ii) according to claim 24 
according to claim 30. 

[Claim 33] The manufacture method of the meso structure according to claim 30 that the process which removes a surfactant 
includes the process removed from the meso structure obtained at the process (ii) according to claim 24 using the fluid of the 
super-critical state. 

[Claim 34] It is the manufacture method of the silica meso structure which has the tubular meso pore arranged on the 
macromolecule front face, (i) According to the chemical interaction of the chain of process; which prepares the macromolecule 
front face as for which the chain of the high molecular compound which constitutes the above-mentioned macromolecule front 
face is carrying out orientation in the parallel predetermined direction to the macromolecule front face, and the (ii) 
above-mentioned high molecular compound, and a surfactant molecule, the molecule of a surfactant Make orientation carry out in 
the direction which intersects perpendicularly in the direction of orientation of this chain by making it rank with the chain of a 
high molecular compound, and parallel, and the rod-like surfactant micell structure where the silica exists in the outside is formed. 
The manufacture method of the silica meso structure characterized by having the process which forms the silica meso structure 
which has the meso pore which carried out orientation in the direction which the interior is filled up with a surfactant and 
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intersects perpendicularly with the direction of orientation of the chain of a high molecular compound mostly. 

[Claim 35] The manufacture method of the silica meso structure according to claim 34 that a surfactant is a cation nature 

surfactant or a Nonion nature surfactant. 

[Claim 36] The manufacture method of the silica meso structure according to claim 35 that a cation nature surfactant is the 4th 
class alkyl ammonium salt. 

[Claim 37] The manufacture method of the silica meso structure according to claim 36 that the 4th class alkyl ammonium salt is 
what is shown with the following structure expression. 
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[Claim 38] The manufacture method of the silica meso structure according to claim 37 that R4 in a structure expression is the 
straight chain-like alkyl group of C 1 2-C 16. 

[Claim 39] The manufacture method of the silica meso structure according to claim 35 that a Nonion nature surfactant is a 
surfactant which contains an alkylamine or a polyethylene oxide as a hydrophilic group. 

[Claim 40] The manufacture method of the silica meso structure including the process which forms the front face where a process 
(i) consists of the Langmure-Blodgett film of a high molecular compound on a predetermined base according to claim 34. 
[Claim 4 1 ] The manufacture method of the silica meso structure given in any 1 term of the claims 34-40 whose high molecular 
compounds are at least one chosen from polyethylene, nylon, a polybutylene terephthalate, a polyethylene terephthalate, polyester, 
a polyimide, and a parylene poly P ARAKI silylene. 

[Claim 42] The manufacture method of the silica meso structure according to claim 4 1 that a high molecular compound is a 
polyimide. 

[Claim 43] The manufacture method of the silica meso structure including process in which a process (ii) understands 
alkoxysilane an added water part where the liquid containing a macromolecule front face, and a surfactant and alkoxysilane is 
contacted according to claim 34. 

[Claim 44] Furthermore, the manufacture method of the silica meso structure according to claim 34 which has process in which 
the surfactant in meso pore is removed. 

[Claim 45] The manufacture method of the silica meso structure according to claim 44 that the process which removes a 
surfactant includes process in which the silica meso structure obtained at the process (ii) according to claim 34 is calcinated. 
[Claim 46] The manufacture method of the silica meso structure including process in which the process which removes a 
surfactant carries out solvent extraction of this field activator from the meso structure obtained at the process (ii) according to 
claim 34 according to claim 44. 

[Claim 47] The manufacture method of the silica meso structure according to claim 44 that the process which removes a 
surfactant includes the process removed from the meso structure obtained at the process (ii) according to claim 34 using the fluid 
of the super-critical state. 

[Claim 48] This meso pore is the meso structure which is the meso structure which has the tubular meso pore arranged on the 
macromolecule front face, and is characterized by this predetermined direction being regulated by carrying out orientation in the 
parallel predetermined direction by the direction of rubbing on the above-mentioned front face of a macromolecule to a 
macromolecule front face. 

[Claim 49] The meso structure according to claim 48 with same direction of rubbing and predetermined direction. 
[Claim 50] It is the meso structure which is the meso structure which has the tubular meso pore arranged on the macromolecule 
front face, carries out orientation of this meso pore in the parallel predetermined direction to a macromolecule front face, and is 
characterized by this predetermined direction being regulated by the direction of orientation of the chain of the high molecular 
compound which constitutes the above-mentioned macromolecule front face. 

[Claim 5 1 ] The meso structure according to claim 50 from which the direction of orientation of a chain and a predetermined 
direction differ. 

[Claim 52] The meso structure according to claim 5 1 which has the relation a relation and the direction of orientation of a chain 
and a predetermined direction cross at right angles. 

[Claim 53] The orientation control method of the meso pore of the meso structure which is the method of controlling the 
orientation of the tubular meso pore which the meso structure has, and is characterized by having the process which can 
understand alkoxysilane towards desired an added water part, and closes it in it where the liquid containing the macromolecule 
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front face by which rubbing processing was carried out, and a surfactant and alkoxysilane is contacted. 
[Claim 54] The orientation control method of the meso pore of the meso structure characterized by having the process which 
understands alkoxysilane an added water part where the liquid containing the macromolecule front face as for which is the method 
of controlling the orientation of the tubular meso pore which the meso structure has, and the chain of a high molecular compound 
is carrying out orientation towards desired, and a surfactant and alkoxysilane is contacted. 


1 [Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the meso structure by which the orientation of meso pore 
was controlled, and its manufacture method in more detail in relation to application of the inorganic-oxide porous body used for a 
catalyst, an adsorbent, etc. 
[0002] 

[Description of the Prior Art] The porous material is used in various fields, such as adsorption and separation. According to the 
International Union of Pure and Applied Chemistry, a porous body is classified into meso porous and macro porous 50nm or 
more porous pore size is micro porous 2nm or less and 2-50nm. a micro zeolites, such as a natural aluminosilicate and a 
synthetic aluminosilicate, metallic phosphate, etc. are known by the porous porous body These are used as a reaction container of 
the alternative adsorption using the size of pore, configuration alternative catalytic reaction, and molecule size. 
[0003] ** by which pore size is about 1 .5nm at the maximum, and composition of a solid-state with a still bigger path cannot 
stick to a micro pore in the micro porous crystal reported -- in order to perform adsorption of a high compound and a reaction, it 
is an important technical problem As matter which has such a big pore, although silica gel, pillar-ized clay, etc. were known, in 
these, the distribution of pore size was large and control of pore size was a problem. 

[0004] The composition of a meso porous silica which has the structure which the meso pore to which the path was equal 
arranged in the shape of [ of a bee ] a nest was developed by two methods different almost simultaneous in such a background. As 
[ indicate / by the 3 59th volume 7 1 0 pages of Nature / one side ] It is the matter called MCM-4 1 which are made to understand 
the alkoxide of silicon an added water part, and are compounded to the bottom of existence of a surfactant, another side Journal of 
Chemical Society Chemical As [ indicate / by 1 993 volume 680 pages of Communications ] It is the matter called FSM- 1 6 which 
are made to intercalate alkylammonium and are compounded between the layers of the money dynamite which is a kind of a 
stratified silicic acid. These both are considered that the aggregate of a surfactant serves as mold and structure control of a silica is 
performed. ** by which these matter does not go into the pore of a zeolite - it is not only a material very useful as a catalyst over 
a high molecule, but the application to high-performance material, such as an optical material and electronic material, is 
considered 

[0005] When applying the meso porous porous body which has such regular pore structure to high-performance material fields 
other than a catalyst, the technology of holding such material uniformly on a substrate becomes important. As a method of creating 
a uniform meso porous thin film on a substrate, it is Journalof, for example. Chemical Society Chemical There are a method by 
spin coat which is indicated by 1 996-volume 1 149 pages of Communications, a method by DIP coat which is indicated by the 
389th volume 364 pages of Nature, a method of depositing a film on a solid-state front face which is indicated by the 379th 
volume 703 pages of Nature, etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there were various troubles which are described below in the creation 
method of the meso structure thin film of these former. That is, in the case of a spin coat film etc., there is no directivity of the 
meso structure covering the whole film, and orientation of the pore cannot be carried out. Moreover, the substrate dependency of 
the film which is formed on the other hand in the case of the method of depositing the meso structure on a substrate is large, and it 
is restricted to a substrate with the order nature in atomic level like the cleavage plane of a mica or graphite, and formation of a 
film with directivity is in the state where the minute area the meso pore carried out [ area ] orientation also in this case exists 
disorderly, and cannot be controlling the stacking tendency of a meso pore over the whole substrate. And for application to such a 
functional element of the meso structure, this invention persons got the conclusion that the ED for controlling the orientation of 
meso pore highly was indispensable. 

[0007] Therefore, the purpose of this invention is in the meso structure which has the completely new composition which enables 
expansion to the functional device of the meso structure which has meso pore, and the point of offering the silica meso structure, 
further. Moreover, other purposes of this invention are not based on the kind of substrate to form, but are to offer the meso 
structure in which tubular meso pore is carrying out orientation highly, and the method of manufacturing the silica meso structure 
further. Furthermore, other purposes of this invention are to offer the method of controlling the orientation of the meso pore of the 
meso structure suitably. 
[0008] 
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[Means for Solving the Problem] The above-mentioned purpose is attained by the following this invention. That is, one mode of 
this invention is the meso structure which has the tubular meso pore arranged on the macromolecule front face, and is the meso 
structure characterized by this meso pore carrying out orientation in the 1 st parallel direction to the above-mentioned 
macromolecule front face. 

[0009] Moreover, one another mode of this invention which can attain the above-mentioned purpose It is the silica meso structure 
which has the tubular meso pore arranged on the macromolecule front face. The molecule of the high molecular compound which 
constitutes the macromolecule front face is carrying out orientation in the 1 st parallel direction to the above-mentioned front face. 
And it has the surfactant micell structure of the shape of a rod which carried out orientation in the direction of orientation of the 
macromolecule chain formed on this macromolecule front face when the molecule of a surfactant was located in a line according 
to a chemical interaction in parallel with the direction of orientation of the macromolecule chain of the above-mentioned high 
molecular compound, and the direction which intersects perpendicularly. When a silica exists in the outside of this surfactant 
micell structure, the meso pore of the above-mentioned tubular is the silica meso structure characterized by carrying out 
orientation in the 1st direction of the above, and the direction which intersects perpendicularly mostly. 

[0010] Moreover, one another mode of this invention which can attain the above-mentioned purpose is the meso structure which 
has the tubular meso pore arranged on the macromolecule front face, and this meso pore is the meso structure which carries out 
orientation in the parallel predetermined direction, and is characterized by this predetermined direction being regulated by the 
direction of rubbing on the above-mentioned front face of a macromolecule to a macromolecule front face. 
[001 1] Moreover, one another mode of this invention which can attain the above-mentioned purpose is the meso structure which 
has the tubular meso pore arranged on the macromolecule front face, and it is the meso structure which carries out orientation of 
this meso pore in the parallel predetennined direction to a macromolecule front face, and is characterized by this predetermined - 
direction being regulated by the direction of orientation of the chain of the high molecular compound which constitutes the 
above-mentioned macromolecule front face. And as for the meso structure of each mode which was described above, very 
effective composition and bird clapper are expected in the expansion to a functional device. 

[001 2] Furthermore, one mode of this invention which can attain the above-mentioned purpose The above-mentioned front face 
where process; and (ii) orientation processing which prepare the macromolecule front face where tubular meso pore is the 
manufacture method of the meso structure which is carrying out orientation in the predetennined direction of [ within a field ], and 
(i) orientation processing was performed were performed, It is the manufacture method of the meso structure characterized by 
having the process which forms the meso structure in the macromolecule front face on which the alkoxide was understood an 
added water part where the liquid containing a surfactant and an alkoxide is contacted, and orientation processing was performed. 
[001 3] Moreover, one another mode of this invention which can attain the above-mentioned purpose It is the manufacture method 
of the silica meso structure which has the tubular meso pore arranged on the macromolecule front face, (i) According to the 
chemical interaction of the chain of process; which prepares the macromolecule front face as for which the chain of the high 
molecular compound which constitutes the above-mentioned macromolecule front face is carrying out orientation in the parallel 
predetermined direction to the macromolecule front face, and the (ii) above-mentioned high molecular compound, and a 
surfactant molecule, the molecule of a surfactant Make orientation carry out in the direction which intersects perpendicularly in 
the direction of orientation of this chain by making it rank with the chain of a high molecular compound, and parallel, and the 
rod-like surfactant micell structure where the silica exists in the outside is formed. It is the manufacture method of the silica meso 
structure characterized by having the process which forms the silica meso structure which has the meso pore which carried out 
orientation in the direction which the interior is filled up with a surfactant and intersects perpendicularly with the direction of 
orientation of the chain of a high molecular compound mostly. 

[0014] Moreover, one another mode of this invention which can attain the above-mentioned purpose is the method of controlling 
the orientation of the tubular meso pore which the meso structure has, and is the orientation control method of the meso pore of 
the meso structure characterized by to have the process which can understand alkoxysilane towards desired an added water part, 
and closes it in it where the liquid containing the macromolecule front face by which rubbing processing was carried out, and a 
surfactant and alkoxysilane is contacted. 

[0015] Moreover, one another mode of this invention which can attain the above-mentioned purpose is the method of controlling 
the orientation of the tubular meso pore which the meso structure has, and is the orientation control method of the meso pore of 
the meso structure characterized by having the process which understands alkoxysilane an added water part where the liquid 
containing the macromolecule front face as for which the chain of a high molecular compound is carrying out orientation towards 
desired, and a surfactant and alkoxysilane is contacted. 

[0016] And according to each mode of the manufacture method of the above meso structures, and the orientation control method 
of the meso pore of the meso structure, the orientation of the meso pore considered to be very important when developing to the 
functional device of the meso structure is easily controllable. 
[0017] 

[Embodiments of the Invention] Next, the gestalt of desirable operation is mentioned and this invention is explained more to a 
detail. By the way, with the meso structure in this specification, the meso pore which it has includes not only a thing in the air but 
the thing of a state [ having held the aggregate of a surfactant etc. in meso pore ]. and the thing for which a surfactant is removed 
from this meso pore in the case of the meso structure containing the meso pore holding the surfactant etc., and the inside of meso 
pore is made hollow - meso -- it becomes the porous meso structure 
[0018] [Meso structure] 
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(a) of <1 st embodiment (on poly membrane meso structure arrangement; rubbing processing)> drawing 1 , and (b) - the 
operative condition of each and this invention -- it is the outline perspective diagram of an example of the meso structure which 
starts like As for 1 1 , as for a base material and 1 2, in drawing 1 , a poly membrane and 1 4 are the meso structures arranged on the 
front face of a poly membrane 12. And this meso structure 1 4 has the tubular meso pore 13, as shown in drawing 1 . 
[00 1 9] Drawing 1 (a) shows the composition in which the meso structure 1 4 is formed on the front face of a poly membrane 1 2 in 
the shape of an island on the front face of a poly membrane 1 2, and the surfactant etc. exists in the meso pore 1 3, and shows the 
composition by which the meso structure 1 4 existed in the front face of a poly membrane 1 2 by the shape of a film, the matter in 
the meso pore 1 3 was removed, and drawing 1 (b) was made the meso pore. These meso structures 14 shown in drawing 1 all 
have the tubular meso pore 1 3, and are carrying out orientation of the meso pore 1 3 in the parallel predetermined direction (the 
direction of arrow A in drawing 1 ) to the front face of a poly membrane 1 2. When realizing this composition, the surface state of 
the poly membrane 12 which this meso structure 14 touches is very important. For example, if alkoxysilane is hydrolyzed where 
the front face of the poly membrane 12 by which the surface state was controlled, and a surfactant and the liquid containing 
alkoxysilane are contacted, the meso pore 13 can form easily the meso structure which carried out orientation in the 
predetermined direction on the front face of a poly membrane 1 2, and the direction of orientation of the meso pore 1 3 of the meso 
structure 14 can be controlled. Hereafter, the control method of the surface state of a poly membrane and the method of forming 
the meso structure on this poly membrane are explained further. 

[0020] Rubbing processing is mentioned as one example of the control method of the surface state of the <surface-state control 
method [ of a poly membrane ] (1)> poly membrane 12. If the meso structure is formed on the poly membrane which performed 
this rubbing processing, that meso pore carried out [ that ] orientation in the direction of rubbing will be obtained. For example, 
rubbing of the front face of the poly membrane formed on the predetermined base material is carried out in the direction 
predetermined with nylon, velvet, etc. Then, on a rubbing processing side, if alkoxysilane is made to specifically understand an 
added water part under coexistence of a surfactant under an acid condition according to a conventional method, the meso structure 
which has much tubular meso pores on a rubbing processing front face will be formed. And the tubular meso pore formed by 
doing in this way becomes what carried out orientation in the direction of rubbing of the front face of a poly membrane. 
[0021] (The rubbing method and conditions) Neither the rubbing method nor especially its condition is limited, and can apply 
suitably the method and the conditions of being used for orientation processing of a liquid crystal compound etc. for example. If 
concrete conditions are mentioned as an example, nylon, velvet, etc. will be used as a textile for rubbing. So that the roller which 
twisted these textiles around the roller with a diameter of 24mm, and twisted this textile may sink in the poly membrane front face 
which should be processed about 0.4mm on the basis of the state of touching exactly This roller can be stuffed into a poly 
membrane (henceforth the "amount of pushing"), this roller can be rotated by per minute 1000 rotation, and rubbing processing of 
the front face of a poly membrane can be carried out by on the other hand moving the stage in which the poly membrane is laid by 
per second 600mm. Moreover, 1 time is sufficient as mis disposal, or the multiple-times loop of it may be carried out, and it may 
be performed. 

[0022] (Poly membrane material) Although especially the material of the poly membrane by which the above rubbing processings 
are made is not limited, it is thought, for example that the material with which using as an orientation film of a liquid crystal 
compound in the field of liquid crystal is known can be suitably used also in this invention. Specifically For example, polyethylene 
[-(CH2CH2)-], Nylon 66 [-NHC6H12NHCOC4H8CO-], Nylon 69 [-NHC6H12NHCOC7H14CO-], nylon 6 TPA [-NHC6H 12 
NHCO-phi-CO -], A polybutylene terephthalate [-C4H8 OCO-phi-COO -], a polyethylene terephthalate [-C2H4 OCO-phi-COO 
-], a polyimide (for example, refer to the following chemical formula (i)), polyester, parylene poly paraxylene, etc. are mentioned. 
[0023] 


[0024] (Base material) In the gestalt of operation shown in drawing 1 , although the poly membrane by which surface treatment is 
carried out indicated as composition currently held at the base material, composition [ as / whose poly membrane itself this poly 
membrane does not necessarily need to be a thin film and is a base material ] is also the thing of the range of this invention. 
Moreover, as a removal process of the surfactant in the meso pore of the meso structure formed on a poly membrane front face, 
although mentioned later, when adopting baking, it is desirable [ a poly membrane ] to form on the base material which ceases in 
baking. As such a base-material material, quartz glass, silicon, etc. are mentioned, for example. Moreover, what is necessary is 
just to set it to about 1 -lOOnm, for example, although especially the thickness of the poly membrane formed on such a substrate is 
not limited. 

[0025] The method of making it into the LB film which created the poly membrane by the Langmuir-BUROJIETTO (LB) method 
as other methods of controlling suitably the surface state of the <surface-state control method [ of a poly membrane ] (2)> poly 
membrane 1 2 is mentioned. Hereafter, this mode is explained. LB film is a film formed by moving the monomolecular film 
developed on the water surface on the base material (it being hereafter called a substrate) of a tabular, and the film of a desired 
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number of layers can be formed by repeating membrane formation. Heat treatment etc. is performed to the LB film formed on the 
substrate besides the above-mentioned thing, and the single molecule built up film of the LB film derivative to which the chemical 
structure was changed, with accumulation structure maintained is also included by the LB film as used in the field of this mode. 
[0026] (The membrane formation method of LB film) In case LB film is formed on a substrate, the conventional common practice 
can be used. The membrane formation equipment of LB film general to drawing 2 was shown typically. In drawing 2 , 21 is the 
tank which filled pure water 22. 23 is the fixed barrier and the non-illustrated surface pressure sensor is attached. The 
monomolecular layer 26 on the water surface is formed by the liquid which the target matter or the nature precursor of the 
specified substance dissolved being dropped on the water surface of the field between the movable barrier 24, and has the 
structure where surface pressure is impressed by movement of the movable barrier 24. While the movable barrier 24 forms a film 
to a substrate 25, the position is controlled by the surface pressure sensor so that fixed surface pressure is impressed. Pure water 
22 is constituted by non-illustrated a water service installation and a drainage system so that an always pure thing may be 
supplied. The hollow is established in the tank 2 1 in part, a substrate 1 1 is held in this position, and it has structure which moves 
up and down at a fixed speed with non-illustrated advancing-side-by-side equipment. In case the substrate goes underwater, and 
when the film on the water surface can be pulled up, it is moved on a substrate. 

[0027] Applying surface pressure to the monomolecular layer developed on the water surface in the substrate 1 1 using such 
equipment, the LB film formed on the substrate used in this mode makes both- way movement carry out in the direction of arrow B 
of drawing 2 , for taking a substrate 1 1 underwater, forms one layer of monomolecular layers at a time on a substrate 1 1 , and is 
obtained. The gestalt and property of this film are controllable by the surface pressure applied to a monomolecular layer, the 
traverse speed in the case of pushing/raising of a substrate, and the number of layers. Generally the surface pressure in the case of 
membrane formation is the value of number mN/m to number 10 mN/m, although the optimal conditions are determined from a 
surface-area-surface pressure curve. Moreover, generally traverse speed of a substrate is taken as a part for hundreds of part [ for 
several mm/- ], and mm/. Although the membrane formation method of LB film has a common method which was described 
above, the membrane formation method of LB film used for this invention can also use the method that it is not limited to this, for 
example, a flow of the water which is a sub phase is used. 

[0028] Moreover, although there is especially no limitation also about the quality of the material of the substrate which makes a 
front face form LB film as mentioned above, it is desirable to use a stable thing to acid conditions. Specifically, quartz glass, 
ceramics, a resin, etc. are usable. 

[0029] moreover, the LB film which consists of polymeric materials in order to perform formation of the silica meso structure thin 
film which the silica meso structure is deposited on it and has uniaxial orientation nature in the good state, although it is possible 
to use much material as a formation material of the LB film used in this mode -- **** -- things are desirable If it does in this way, 
it will become possible to form a silica meso structure thin film on the substrate which consists of various material When the LB 
film of a polyimide is used especially, formation of the silica meso structure thin film which has good uniaxial orientation nature is 
attained. 

[0030] Although the reason the meso pore of the meso structure formed on the LB film of a polyimide comes to have a stacking 
tendency is not clear, it thinks as follows. If the LB film which formed membranes on the glass substrate is calcinated for 30 
minutes at 300 degrees C under nitrogen gas atmosphere as an example here using the polyamic acid shown in formation of LB 
film with the following chemical formula (ii), the polyimide film of the structure shown with said chemical formula (i) will be 
formed on a glass substrate. 


[003 1] And the orientation of the macromolecule chain in the inside of the polyimide film which did in this way and was formed 
on the glass substrate can be checked using a Fourier transform infrared absorptiometer (FT-IR). Actually, the same procedure as 
the above showed that the macromolecule chain of a polyimide was carrying out orientation in parallel with the substrate raising 
direction at the time of LB film membrane formation, when the thing in which polyimide LB film was formed on the silicon 
substrate of infrared light permeability was observed by FT-IR. 

[0032] That is, when FT-IR spectrum is measured using polarization parallel to the raising direction, the absorption which 
belongs to the C-N stretching vibration observed by the 1 370cm- 1 neighborhood which is the parallel oscillation mode, and the 
absorption which belongs to the C-C stretching vibration of the phenyl observed by the 1 520cm- 1 neighborhood are strongly 
observed to a chain. On the other hand, when FT-IR spectrum is measured using polarization perpendicular to the raising 
direction, the absorption which belongs to the C=0 stretching vibration which is the perpendicular oscillation mode, and which is 
observed by the 1 725cm- 1 neighborhood is strongly observed to a chain. 

[0033] And when alkoxysilane is hydrolyzed under existence of a surfactant and the meso structure is formed on a polyimide film 
so that the macromolecule chain of a polyimide as shown above may mention later to a substrate front face on the polyimide film 
which, on the other hand, carried out orientation (the direction of arrow C of drawing 3 ) to ** in parallel, a surfactant molecule 
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first produces the polyimide molecule which is carrying out orientation in parallel to substrate top 1 1 front face, and a chemical or 
physical interaction. 

[0034] Specifically, as shown in drawing 3 , to substrate 1 1 front face, the hydrophobic radical portion 3 1 - 1 of the surfactant 
molecule 3 1 which has the hydrophilic radical portion 3 1 -2 and the hydrophobic radical portion 31-1 combines with the 
hydrophobic portion of the macromolecule chain 30 of each polyimide which is carrying out orientation to ** on the other hand 
chemically, and forms the rod-like micell structure 32 in parallel. And a silica (un-illustrating) exists in the circumference of this 
micell structure. The direction of orientation of the micell structure (un-illustrating) of the shape of a rod considered that the 
micell structure 32 formed in a poly membrane front face as mentioned above is formed one by one on it is substantially regulated 
by physical or chemical operation. Consequently, on a poly membrane, the micell structure of the shape of all rod carries out 
orientation in the direction (the direction of arrow D of drawing 3 ) which intersects perpendicularly with the direction of 
orientation of a polyimide molecule. The silica meso structure of the uniaxial orientation nature which has the meso pore 
containing a surfactant inside is considered to be formed in a polyimide film front face by this. And the lightness is supported by 
the experiment fact that the meso pore of the meso structure formed on the substrate is carrying out orientation of this reasoning in 
the substrate raising direction of orientation at the time of LB film formation, i.e., the direction of a polyimide molecule, and the 
direction which intersects perpendicularly. 

[0035] As the meso structure of the <manufacture method of the meso structure> this invention was described above, it is easily 
obtained by forming the meso structure on it using the poly membrane by which rubbing processing is performed, or it considers 
as LB film, and the surface state is controlled. Hereafter, the manufacture method of the meso structure is explained taking the 
case of forming the silica meso structure. 

[0036] (Manufacturing installation) As a reaction container used for formation of the meso structure, it is the thing of composition 
like drawing 4 , for example. If the quality of the material of the reaction container 4 1 has the resistance over a chemical, 
especially an acid, there is especially no limitation, for example, it can use a thing like polypropylene or the poly fluoride 
ethylene ] system resins (tradename : Teflon etc.). In the reaction container 41, it is placed as shown in drawing 4 , and as for the 
substrate 45 which has the poly membrane by which rubbing processing was carried out as described above, and LB film on a 
front face, the substrate electrode holder 43 of the acid-proof quality of the material is held using this. Although drawing 4 has 
shown the example which holds a substrate 45 horizontally, maintenance of a substrate 45 is not limited horizontally. In addition, 
in drawing 4 , 42 is the lid formed with an acid-proof material, and 44 is the sealants (O ring etc.) for raising the sealing nature of 
a lid and a container 4 1 . 

[0037] Moreover, although it is common to hold in the state where it was immersed into the solution 5 1 containing a surfactant 
and alkoxysilane as for the substrate as shown in drawing 5 (A), when the field of the side which has the poly membrane by which 
rubbing processing was carried out, and LB film is held so that a reaction solution may be touched as shown in drawing 5 (B), it 
can form the meso structure concerning this mode easily. In addition, even if a pressure is applied into a reaction, in order to make 
it not destroyed, you may put a reaction container into the airtight container of the rigid high quality of the material still like 
stainless steel. 

[0038] As a solution used in case the silica meso structure is formed, acids, such as a hydrochloric acid, are mixed in the solution 
of a surfactant, and what mixed the alkoxide (alkoxysilane) of silicon like a tetramethoxy silane or a tetrapod ethoxy silane is 
mentioned to what was adjusted to less than [ pH=2 ] which is the isoelectric point of Si02, for example. That is, an acidity side, 
near the isoelectric point, since especially the generating speed of precipitation of Si02 is small, that precipitation occurs 
momentarily does not arise after addition of an alkoxide like [ in the case of the reaction under basic conditions ]. 
[0039] (Base material) It is desirable to use the substrate to which orientation processing was beforehand performed as a base 
material by method which was described previously. Especially although there is especially no limitation in the quality of the 
material of the substrate which performs orientation processing, it is desirable to use a stable acid-proof material for the bottom of 
an acid condition which was described above. If it illustrates, quartz glass, ceramics, a resin, etc. are usable. 
[0040] (Surfactant) As a surfactant used in the case of formation of the silica meso structure, it can choose suitably out of a cation 
nature surfactant like the 4th class alkyl ammonium salt, the surfactant which contains a polyethylene oxide as a hydrophilic 
group, a nonionic surfactant like an alkylamine, etc., for example. Moreover, what is necessary is just to decide the length of the 
surfactant molecule to be used according to the pore size of the target meso structure. Moreover, in order to enlarge the path of a 
surfactant micell, you may add an additive like a mesitylene. As an example of the 4th class alkylammonium as a surfactant, a 
thing as shown with the following chemical formula (iii) is used suitably, for example. 
[0041] 
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[0042] (Formation of the silica meso structure) As stated previously, the silica meso structure can be deposited on a substrate by 
using the reaction container of composition as shown in drawing 4 using what mixed acids, such as a hydrochloric acid, in the 
solution of a surfactant which was described above, and mixed the alkoxide (alkoxysilane) of silicon to what was adjusted to less 
than [ pH=2 ]. What is necessary is just to choose in an about [ room temperature -100 degree C ] temperature field, although 
there are especially no restrictions in the temperature at the time of making it deposit. Reaction time can form such the thin silica 
meso structure in several hours - about several months that time is short. The silica meso structure of this invention is easily 
obtained by carrying out the air drying of it in air, after pure water washes the silica meso structure which made it this appearance 
and was formed on the substrate. 

[0043] (Creation of the meso porous structure) The surfactant is got blocked in the interior of the meso pore in the silica meso 
structure obtained in this way, the inside of meso pore can be made hollow by removing this, and the meso porous structure can 
be created. What is necessary is just to choose the removal method of a surfactant suitably out of baking, extraction by the solvent, 
extraction by the fluid of the super-critical state, etc. For example, a surfactant can be completely removed from the meso 
structure among air, without destroying most meso structures by calcinating at 550 degrees C for 10 hours. Moreover, if meanses, 
such as solvent extraction, are used, although removal of 100% of surfactant is difficult, it can form the meso porous structure on 
the substrate of the quality of the material which cannot bear baking. Thus, as a use of the stacking-tendency meso porous silica 
obtained, the functional device which has the 1 -dimensional conductivity which has a metal nano wire can be mentioned by 
introducing a metal atom and an organic-metal molecule into the interior of the pore, for example. 

[0044] As explained above, according to this invention, the meso structure in which meso pore carried out uniaxial orientation 
can be formed on arbitrary substrates, and, moreover, it becomes possible to control the orientation of the meso pore in the meso 
structure. And it is expected by using these that expansion to the functional device of the meso structure is achieved. 
[0045] 

[Example] Hereafter, an example and the example of comparison are given and this invention is explained still in detail. 
(Example 1) this example is an example which created the stacking-tendency meso structure using the substrate which performed 
rubbing orientation processing to the polymer thin film. In this example, the quartz-glass substrate which washed with an acetone, 
isopropyl alcohol, and pure water, and cleaned the front face in the ozone generator was used. And the NMP solution of 
polyamic-acid A which has the structure shown to this substrate by the spin coat with the following chemical formula (iv) was 
applied with the spin coat, and the polyimide A which calcinates at 200 degrees C for 1 hour, and is shown with the following 
chemical formula (v) was formed. 


[0047] In this example, to the substrate which formed Polyimide A as mentioned above, rubbing processing was performed on 
condition that the following, and it used as a substrate. 




(v) 


O 


II 

O 


6 of 10 


10/30/02 2:11 PM 


http7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLe|)e 


(Rubbing conditions of Polyimide A) 

- cloth quality-of-the-material: -- diameter of nylon roller: - 24mm- pushing in -- :0.4mm, rotational frequency: lOOOrpm, stage 
speed:600 mm/s, and number-of-times of repeat: -- 2 times [0048] 2.82g of cetyl trimethylarnmonium chlorides was dissolved in 
108mi pure water, and 48. 1ml of hydrochloric acids was added 36%, and it stirred for 2 hours, and considered as the acidic 
solution of a surfactant. Tetrapod ethoxy silane (TEOS) 1 .78ml is added to this solution, and it stirs for 2 minutes and 30 seconds, 
it puts in into the Teflon container of composition of having been shown in drawing 4 containing the substrate electrode holder 
with which the substrate which performed the above-mentioned rubbing processing is held, and the substrate was held in the 
solution prepared above. Final solution composition is a mole ratio and is H2 0:HCl:cetyl trimethylarnmonium 
chloride:TEOS=100:7:0. 1 1 :0. 10. This container was covered, and after putting into the airtight container of further the product 
made from stainless steel, it held in the oven kept at 80 degrees C. The holding time was made into two kinds, 2 hours and two 
weeks. After it took out from a container and pure water fully washed, in the room temperature, the air drying of the substrate 
contacted in the predetermined time reaction solution was carried out. 

[0049] After making drawing 6 (plan) dry the substrate contacted in the reaction solution for 2 hours, the configuration observed 
under the microscope was shown typically. As shown in this drawing, on the substrate in which the orientation film which gave 
rubbing was formed, each particle was extended in the direction of rubbing (elongate), and was able to control the growth 
direction of the particle in complex by orientation restraining force of a substrate. The width of face of the direction of a minor 
axis of each particle shown by w in drawing 6 was 1-2 micrometers. It has checked that the meso structure of the almost same 
configuration was formed also in the substrate contacted in the reaction solution for two weeks on the other hand. Furthermore, as 
compared with the substrate contacted for 2 hours, many [ the number of the meso structures / and ] inclinations for the height of 
each particle to be high were observed. 

[0050] The substrate in which the silica meso structure obtained above was formed was analyzed by X-ray diffraction analysis. 
Consequently, the strong diffraction peak which belongs to the field (100) of the hexagonal structure of 3.68nm of spacings was 
checked, and it was confirmed that this silica meso structure has hexagonal pore structure. Moreover, since a diffraction peak was 
not accepted in the field of a wide angle, it turns out that the silica which constitutes a wall is amorphous. 
[005 1] The substrate equipped with this silica meso structure was put into the muffle furnace, the temperature up was carried out 
to 550 degrees C by 1 -degree-C programming rate for /, and it calcinated in air for 10 hours. As compared with baking before, the 
big difference was not accepted in the configuration on the front face of a substrate after baking. Furthermore, as a result of X-ray 
diffraction analysis of the silica meso structure after baking, the strong diffraction peak of 3.44nm of spacings was observed, and 
it was confirmed that hexagonal pore structure is held. After baking, the diffraction peak was not checked in a wide angle field, 
but it has checked that the silica of a wall was still amorphous. Moreover, it was confirmed that the organic substance component 
which already originates in a surfactant does not remain in the sample after this baking by analysis of an infrared absorption 
spectrum etc. 

[0052] When the silica meso structure before and behind baking was cut at right angles to the direction of rubbing using the focal 
flume-on beam (FIB) and transmission-electron-microscope observation of a cross section was performed, in any case, the pore of 
hexagonal structure was checked by the cross section, and it was checked that the meso pore is carrying out orientation in the 
direction of rubbing. The ** type view at the time of observing the cross section of the silica meso structure from rubbing to 
drawing 9 is shown. 

[0053] By baking, the adhesion to the substrate of a meso porous silica particle improved greatly, and after baking, when a front 
face was strongly rubbed with cloth etc., ablation etc. did not take place. It is thought that this is because the quartz substrate of a 
ground and the meso porous silica layer formed the partial combination by dehydration condensation of a silanol. Moreover, in 
this example, when it held instead of holding a substrate in a solution so that the field which performed orientation processing 
might be contacted on a solution front face, it turns out that the silica meso structure of the same structure can be created also in 
this case. 

[0054] (Example 1 of comparison) After forming a polyimide A orientation film as a substrate in the pure quartz-glass substrate 
in which the orientation film is not formed, and the same procedure as an example 1 , two kinds of quartz substrates which did not 
perform rubbing processing were used. And it is made to hold in the same reaction solution as what used these substrates in the 
example 1 , and it reached and was made to react for two weeks on the 80-degree C same conditions as an example 1 for 2 hours. 
After it took out from a container and pure water fully washed, in the room temperature, the air drying of the substrate contacted 
in predetermined time and the reaction solution was carried out. 

[0055] The configuration observed under the microscope of the meso structure formed on the quartz-glass substrate which does 
not have the polyimide film after contacting drawing 7 in a reaction solution for two weeks was shown typically. As shown in this 
drawing, it had become the structure in which the particle 7 1 of the shape of a disk with a particle size of about 1 micrometer 
covered all substrates. Moreover, the result of X-ray diffraction analysis of this film was almost the same as the result related with 
the film formed on the substrate in which the polymer which performed rubbing processing was formed. Therefore, although the 
meso structure deposited on the substrate front face, it turns out that the thin film which carried out orientation is not formed. 
[0056] Moreover, fundamentally, although the configuration of the meso structure at the time of forming the meso structure on the 
polyimide film which did not perform rubbing processing was the same as the configuration observed on the quartz-glass 
substrate which does not form the polyimide film, its density of a particle was a little low. It has checked that the orientation of the 
meso structure on a substrate as typically shown in drawing 6 attained in the example 1 from this was given by rubbing 
processing. 
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[0057] (Example 2) this example is an example which removed the surfactant and created the meso porous silica by solvent 
extraction from the silica meso structure formed on the substrate. In this example, after forming Polyimide A like an example 1 , 
the silica meso structure was created in the solution of the same composition as an example 1 , and the same procedure using the 
quartz-glass substrate which performed rubbing processing. When this silica meso structure was immersed into ethanol and 
extraction was tried at 70 degrees C for 24 hours, 90% or more of surfactant was once removed from the compounded silica meso 
structure by extraction. By the sample which repeated the same extract operation twice and performed it, 95% or more of 
surfactant was removable. And the meso porous silica was obtained by drying the thin film after extraction and removing ethanol. 
[0058] Although the way used for this example solvent extraction removes a surfactant micell is difficult, it is effective as a 
method excluding a surfactant from the silica meso complex thin film formed on a substrate like a resin weak to heat treatment in 
an oxidizing atmosphere. [ of removing a surfactant completely ] Moreover, when a surfactant is removed from meso pore using 
this method, as compared with removal from the meso pore of the surfactant using baking in an example 1 , it turns out that it is 
effective in the ability to maintain the amount of the silanol group in the created meso porous silica at a high level. 
[0059] (Example 3) this example is an example which removed the surfactant and created the meso porous silica by extraction 
using the fluid of the super-critical state from the silica meso structure formed on the substrate. After forming Polyimide A like an 
example 1 , the silica meso structure was created in the solution of the same composition as an example 1 , and the same procedure 
using the quartz-glass substrate which gave rubbing. 

[0060] This meso structure was immersed into ethanol and the liquid phase in the structure was completely replaced by ethanol. 
In this case, as the example 2 described, a surfactant is eluted in ethanol. Then, the silica meso structure was put in into the 
super-criticality dryer of composition as shown in drawing 8 , and the organic substance was extracted by the super-critical 
condition of 3 1 degrees C and 72.8 atmospheric pressure, using a carbon dioxide as a fluid. It was checked that the organic 
substance was hardly able to remain in the meso porous silica after making it dry under [ of this ] a super-critical condition, but 
the surfactant had been removed nearly completely by analysis of an infrared absorption spectrum etc. 

[0061] The method used by this example can remove a surfactant more completely in low temperature, although equipment more 
complicated than the method stated in the example 2 is needed. Moreover, a meso porous silica can be obtained in the dryness 
using the fluid of the super-critical state, without completely destroying meso structure, since stress generated at the time of 
dryness can be made into zero. Moreover, it is effective in the ability to maintain the amount of the silanol group in the created 
meso porous silica at a high level as compared with the removal method of the surfactant in the meso pore by baking, drawing 8 - 
setting - 81 - C02 bomb and 82 ~ a chiller and 83 ~ a pump and 84 ~ in a heater and 87, separator and 88 show a gas meter 
and 89 shows [ a pre-heater and 85 / an extractor and 86 ] a bulb 

[0062] (Example 4) After this example forms polyimide LB film in the same quartz-glass substrate front face with having used in 
the example 1 first and creates the silica meso structure on this substrate, it is an example which removed the aggregate of a 
surfactant agent from this silica meso structure by baking, and made meso pore hollow further. 

[0063] First, polyimide LB film is formed in a quartz-glass substrate front face as follows. The polyamic acid shown with the 
same aforementioned chemical formula (iv) as what was used in the example 1 , and N and N-dimethyl hexadecyl amine were 
mixed by the mole ratio of 1 :2, and N [ of a polyamic acid ] and N-dimethyl hexadecyl amine salt was produced. Next, it 
dissolved in N and N-dimethylacetamide, this was made into the solution of 0.5mM(s), and it was dropped on the water surface of 
the LB film membrane formation equipment which kept this solution at 20 degrees C. And the monomolecular film formed on the 
water surface was moved on the substrate at the DIP speed of 5.4 mm/min, impressing the fixed surface pressure of 30 mN/m. 
What performed canal processing to the quartz-glass substrate which washed with an acetone, isopropyl alcohol, and pure water, 
and cleaned the front face in the ozone generator was used for the substrate. 

[0064] On such a quartz-glass substrate, after forming the polyamic-acid alkylamine salt LB film of 30 layers on condition that 
the above, the LB film of the polyimide of the structure which calcinates for 30 minutes at 300 degrees C under a nitrogen gas 
flow, and is shown with the aforementioned chemical formula (v) was formed. In this case, imide-izing by the dehydration ring 
closure of the polyamic acid to produce and desorption of an alkylamine were checked by the infrared absorption spectrum. 
Furthermore, it checked carrying out orientation in the direction where the principal chain of a polyimide molecule is parallel to 
the move direction of the substrate at the time of membrane formation of LB film by FT-IR. 

[0065] Next, the silica meso structure was formed in the following procedure on it using the quartz-glass substrate in which the 
LB film of the polyimide obtained above was formed. First, 2.82g of cetyl trimethyl ammonium chlorides was dissolved in 108ml 
pure water, and 48. 1ml of hydrochloric acids was added 36%, it stirred for 2 hours, and the acidic solution of a surfactant was 
produced. Next, after adding tetrapod ethoxy silane (TEOS) 1 .78ml in this solution and stirring for 2 minutes and 30 seconds in it, 
it puts in into the reaction container made from the Teflon of composition of having been shown at drawing 4 containing the 
substrate electrode holder holding the above-mentioned substrate, and was made to be held where a substrate is immersed into a 
reaction solution. The substrate was made to hold at this time, so that the field in which LB film is formed may become downward 
(refer to drawing 5 (a)). Final composition of the reaction solution used in this example was a mole ratio, and was H2 0:HCl:cetyl 
trimethylammonium chloride:TEOS= 100:7:0. 1 1 :0. 1 0. This container was covered, and further, after putting this container into 
the airtight container made from stainless steel, it held in the oven kept at 80 degrees C. The holding time was made into 2 hours 
and two weeks. Furthermore, after it took out from a container and pure water fully washed, in the room temperature, the air 
drying of the substrate contacted in the predetermined time reaction solution was carried out. 

[0066] After making drawing 10 dry the substrate contacted in the reaction solution for 2 hours, the flat-surface configuration at 
the time of observing under a microscope was shown typically. As shown in drawing 10 , each particle was extended by 1 shaft 
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orientations and the silica meso structure on the substrate in which the LB film of a polyimide was formed was able to control the 
growth direction of a particle by orientation restraining force on the front face of a substrate. The width of face of each particle 
shown by w in drawing 10 was 1 -2 micrometers. Extension of a silica meso structure particle and the direction of orientation were 
directions which intersect perpendicularly to the move direction of the substrate at the time of LB film membrane formation. 
[0067] Furthermore, when the observation same also about the substrate contacted in the reaction solution over two weeks as the 
above was performed, formation of the silica meso structure too extended by 1 shaft orientations similarly was checked. 
Furthermore, there were many meso structures as compared with what performed the reaction of 2 hours, and the height of the 
meso structure was also high. Moreover, it analyzed by X-ray diffraction analysis about this silica meso structure. Consequently, 
the strong diffraction peak which belongs to the field (100) of the hexagonal structure of 3.74nm of spacings was checked, and it 
was confirmed that this thin film has hexagonal pore structure. Moreover, since a diffraction peak was not accepted in the field of 
a wide angle, it turns out that the silica which constitutes a wall is amorphous. 

[0068] Next, baking removed the surfactant from the silica meso structure as follows, and the meso porous silica was formed. The 
substrate in which the silica meso structure obtained above was formed was put into the muffle furnace, the temperature up was 
carried out to 550 degrees C by 1 -degree-C programming rate for /, and it calcinated in air for 10 hours. As compared with 
baking before, the big difference was not accepted in the configuration on the front face of a substrate after baking. Furthermore, 
as a result of X-ray diffraction analysis of the silica meso structure after baking, the strong diffraction peak of 3 .46nm of spacings 
was observed, and it was confirmed that hexagonal pore structure is held. After baking, the diffraction peak was not checked in a 
wide angle field, but it has checked that the silica of a wall was still amorphous. Moreover, it was confirmed that the organic 
substance component which already originates in a surfactant does not remain in the sample after this baking by analysis of an 
infrared absorption spectrum etc. 

[0069] When the silica meso structure and the meso porous silica before and behind baking were cut using the focal flume-on 
beam (FIB) in parallel with the move direction of the substrate at the time of LB film membrane formation and observation using 
the transmission electron microscope (transverse electromagnetic) of a cross section was performed, in any case, the pore of 
hexagonal structure was checked by the cross section, and it has checked that the meso pore was carrying out orientation in the 
rectangular direction to the move direction of the substrate at the time of LB film membrane formation. The ** type view of the 
transverse-electromagnetic image of a substrate cross section in which the silica meso structure which has the meso pore 
observed from the direction which intersects perpendicularly with drawing 1 1 to the move direction of the substrate at the time of 
LB film membrane formation was formed was shown. By the above-mentioned baking, the adhesion to the substrate of a meso 
porous silica particle improved greatly, and when the near substrate front face in which the meso porous silica is formed was 
strongly ground against cloth etc. after baking, ablation of this film etc. did not take place. I think that the quartz glass of a ground 
and the meso porous silica formed on it depend this on having formed a partial combination according to dehydration 
condensation of a silanol. In addition, in this example, when it held instead of holding in the state where the substrate was made 
immersed into a reaction solution so that the field where LB film was formed may be contacted on a reaction solution front face 
(refer to drawing 5 (B)), the silica meso structure and the meso porous silica of the same structure were able to be created with 
having described above. 

[0070] (Example 5) this example is an example which removed the surfactant and created the meso porous silica by solvent 
extraction from the silica meso structure formed on the substrate. First, the silica meso structure of uniaxial orientation nature was 
created on the substrate in the same reaction solution of composition as an example 4, and the same procedure using the 
quartz-glass substrate which formed the LB film of the polyimide A of 30 layers in the same procedure as an example 4. Next, 
when this silica meso structure was immersed into ethanol and extraction was tried at 70 degrees C for 24 hours, 90% or more of 
surfactant was once removed from the compounded silica meso structure by extraction. By the sample which repeated the same 
extract operation twice and performed it, 95% or more of surfactant was removable. The meso porous silica was obtained by 
drying the thin film after extraction and removing ethanol. 

[007 1 ] It is effective as a method excluding a surfactant from the silica meso structure formed by the solvent extraction used for 
this example on the substrate which becomes heat treatment in an oxidizing atmosphere from material like a weak resin although 
the method of removing a surfactant micell from the silica meso structure is difficult for removing a surfactant completely. 
Moreover, it is effective in the ability to maintain the amount of the silanol group in the created meso porous silica at a high level 
as compared with the removal method of the surfactant by baking performed in the example 4. 

[0072] (Example 6) this example is an example which removed the surfactant and created the meso porous silica by extraction 
using the fluid of the super-critical state from the silica meso structure formed on the substrate. First, the silica meso structure of 
uniaxial orientation nature was created on the substrate in the same reaction solution of composition as an example 4, and the 
same procedure using the quartz-glass substrate which formed the LB film of the polyimide A of 30 layers in the same procedure 
as an example 4. 

[0073] Next, this silica meso structure is immersed into ethanol, and the liquid phase in a structure thin film is completely 
replaced by ethanol. In this case, as the example 2 described, a surfactant is eluted in ethanol. Then, the silica meso structure 
sample was paid into the super-criticality dryer of composition like drawing 8 , and the organic substance was extracted by the 
super-critical condition of 3 1 degrees C and 72.8 atmospheric pressure, using a carbon dioxide as a fluid. Consequently, it was 
checked that the organic substance was hardly able to remain in the meso porous silica after making it dry under a super-critical 
condition, but the surfactant had been removed nearly completely by analysis of an infrared absorption spectrum etc. 
[0074] The method used by this example is a method that a surfactant can be removed more completely, in low temperature, 
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although equipment more complicated than the method stated in the example 5 is needed. Also in the case of this method, as 
compared with removal of the surfactant by baking performed in the example 4, there is an effect that the amount of the silanol 
group in the created meso porous silica can be maintained at a high level. Furthermore, a meso porous silica can be obtained in 
the dryness using the fluid of the super-critical state, without completely destroying the silica meso structure, since stress 
generated at the time of dryness can be set to 0. 
[0075] 

[Effect of the Invention] As explained above, according to this invention, the meso structure which has the completely new 
composition which enables expansion to the functional device of the meso structure which has meso pore, and also the silica meso 
structure are offered. Moreover, according to this invention, it is not based on the kind of substrate to form, but the manufacture 
method of the meso structure in which tubular meso pore is carrying out orientation highly, and the meso structure from which the 
silica meso structure is obtained further easily is offered. Furthermore, according to this invention, the orientation control method 
of the meso pore which controls the orientation of the meso pore of the meso structure suitably is offered. 


[Translation done.] 


lOof 10 


10/30/02 2:11 PM 


(19)B*BfctW (JP) (12) & ^fj ijSp fft & ^ (A) <ll)«HFfi*&W#^ 

#W2001 -58812 
(P2001-58812A) 
(43)&HB ¥£13#3£6B(2001.3.6) 

F I t-to-R**) 

CO IB 33/12 C 4F0 7 3 

CO 8 J 7/12 Z 4G0 7 2 


(SDIntCT »8TO2# 
CO IB 33/12 
CO 8 J 7/12 


M*B©»54 OL 15 K) 


(21)fi«#^ 

*fH2000-5813(P2000-5813) 

(71) wax 

000001007 





C22)0USB 

¥flE12^1^ 6 H(2000.1.6) 


3JD^K*HKTA^ 3 TB30S 2 



(72)5fiW# 

SEB 

(31)«%«^#^ 

tfH¥ll-1860 


JtUMB8ffel£*A«3 TB 4# 1 # 

(32)«3feB 

¥J«11¥1^7B(1999.1.7) 

(72)§£Wff 

SB J&lX 


B* (JP) 


JK£»*HKT:*I.?3TB30#2^ *Y 

(31)«**fcl3R#^ 

4WPR1- 172677 



(32)tf*B 

¥*H¥6 J118B 0999. 6. 18) 


100077698 

(33)«jfc«3iKS 

B* (JP) 








(CT) 60 




1 

mim~?hxvimm?s>'>x. wlxvibupjjbx 
*jf 1 2 yfltit*. 

[|f*«4 ] m 2<0*|fQ*^ H^H 1 £Ett08 1 <0 

j|&si££Jl3{;:E«tf»< y«B6*. 

*ifcWC£>6ff 1 fclE»<0* y«Bi*. 
[ff*«8 ] ^fS^ieo^. fg*a l tzwmom l tf> 

-otsgggfl l ~ft*JS8<ov vf*^ i JMfcfe^o* y 

[fftfcJli o ] m&ifi. # y 4 s K£-irtffl*Jf 9 
WHtoxy***. 

[H*Jli 1 1 SWSI^Cift^^S^ 

a i MERE i o cov vf*ia> i mzmtajt y fiSii*. 
2] i ice 

Iffim 1 3 ] K4H^iB±fcEM£irO^'gtffc9 

xyiffl?L^#ts^y*^yfiSjif*T*>oT. s^-^m 

*yffi&f*. 
<ovy#*yfltjif*. 


2) ^2001-58812 

2 

^r^-^A^-cft-sif^ii 4icEa^>^y^y 

[lt#>H 1 6 ] 4WCT)V*)VT TIB 

*y«i£#. 

Ri 

R4-A-R3 X" 
R2 

10 ChESC*. Ri~R s tt* 

R 4 « C10 ~C 18 (bWMtitTJ]'*)]' 

ST* So) 

[ft*JSl7] «jt^*^)R4^ Cl2~Cl6tf)iSg[ 

20 5 yXlitfyx^y^vKS-gi***: LT#tf#iH 

mmxb 1 4 ke®<d v vt* y tiBtft. 

-/ Mtt»6&*M#ai 3tciEa<o^y^^y«jtft. 
[11^2 0 ] S^^b^Hs**. si? yxf-i^y, ^ 

oy, jtfyT'^-l'i'-fW^l'-K ^'JxfPVfl/ 
7^1^h, dfyxxr^K #y-f SK2Kf^yu^JK 

1 3 icEffc^y * ^ y 
[a*«2 i i HhK^t-gfotiK ^y s vx-bm 
30 ^2otg«<o^y*>y*8jt«c. 

[H*«2 2 ] * y»l?b& { *£-C&£!t£Ji 1 3tcE 

s^y^^yflijt*. 

[is*a2 3 1 mft^mmtmmzjmtitifzmft? 
ffi<o^y*^y«jt*. 

[11*52 4 ] <g«<D* ym^rtco^co^iPit 

LT V ^ ^ y ^it (*:c7)i8t*ffi-CJ) -> X . (i)E 
|6l?!S* I Sg?futlS^^«E5:ffl^r'&XS ; &V (i 
i) EltiWWifeS^l^^Bi:. -ftffiYStta'JfcTA' 

KSrJn**)BL. El6iJ!ra* { JS$n^©^H^iit^y 

im$M2 5 ] XS ( i ) s^HF^s^ms^ 
I6jt7h*y^-rsiie5:^trif*«2 4 fc!E«0* y» 

[it*jS26] is ( i ) mmzyyf$x.T- 
es:^p*52 4 fciaao* y«it*cosjs^s„ 

50 [11*312 7] W«9Sit«fW'(=8aW4ii:fc 


3 

-b, #yx*r/k #y4 SKXtf'ty W#y>*9 
* y'J W*>£glf;h.£^3r< 1 t> loSr^A/CHUacS 
*VO>Sfft*JB2 4~2 70Vvfftj&»lSfciE&<DSBa 

[fl*JS2 9 3 m^Fi\ #V 4 5 K£"£tfff£3S2 

[ft*«3 0] set. *7«iart<^MiSttffJ£i&£ 

U H^y«fLi»t«SEk-*-4n]B*«t-4il*B2 4t: 

[fft£Jl3 1 ] #®Stt^6fcSt-6Igtf\ men 
2 4t:iBa<Oie (ii) T#^»n^^y«jS*2r«EJ^r 

s^2rMfti^S3 o izimox vmrnfrcrmmn 

2 4 teams (ii) T»^*ufe^y«s**»^»» 
iB?sttffl^i^i'j»aj-t4j^S'^tfa*3S 3 o iccm*) 
*y«a*««Mfe. 

[MM3 3J #ffi$stt?ws:Bi*r£xg#, »«a 
24fcB««DB (ii) v&t>tv£*vtmm*ti>im 
fHmt^*m»xutth*&!kisum&!i3 oiz 

* vmntutt is y yttiSfcowsatfcT* -5 

( i ) ±sm^mm^mm-6m^Ht^m<^ 
=mimftHmiizn Lx^'^m^)^m^SM lx 

*!csmvyjfm. t ihhshhrmh 1 t wk&mKfcmtz 

^fttzm&kh z. t lz i -oXfSH^mnWfifMit^X. 

s/y**y*Bi*«ww*:DB. t*ita 

mL < ii;-*ymm%&MX't>m*m3 4 tie® 

y^yflBtflMOSjafrfc. 
[§££313 6 3 *f-*>1!felH8ffitta*». 4*TJWf 

[|fi*«3 7] 4»r/Mf/i/7'>'*-^Ajg#>\ TIE 
*y«j&ft»iBe#8;. 


3) ^2001-58812 

4 

Ri 

R4— N— R 3 X" 
R2 

ChEzS*. Ri~R s tt* 

R 4 t* C 10 ~C igOttttT A'*'!' 

10 

5 >x\tx y x*i^ 3" h zm*Mt Lxists$m 
mmx$> &m&%3 siz^nisvjjtvmm&m 

[fts«4 03 xe ( i ) a*. 

20 ®is^Sjigs-^tfft*Ji34tsa5c7)xy*^y«ji 

[SI*JR4 1 3 wmfcdlM^ # yx*wv. 
ox tfy^wy-f w^i'-K rffyxf-i^-ri*' 
7*V-K #'jxxf-;K >K!MSF2WC!Jl'5'iK 

y / W v »j i^y*»fe«rii*^*< fc t> 1 

;£JI3 4~4 0<0U-fixA» 1 mzgmni'V ii* y «JS 

[S*JR4 2 3 W^Hk^Hs^. * D S H-CfcSa 
*S4 1 Kfaftoi' ij yfij&ft^SJS. 

30 [|fS«4 3 3 IS (ii) i^HOTfc, *BSS 
3 4 t^coi^ U y 1fjS«c£7)SJS*a. 

[ft*Ji4 43 sc. ^ y a?Lrt^HffifiHfli&^i 
•rsi^^^rrs»*« 3 4 triaaw^ y * * y«ts* 

3 4 fclEfUOXfl ( i i ) -C#f>^ v y i]* y «jg*iSr 

^i-siis^^ii*a4 4 icisBw^'j ttvmm. 
[a*«4 6 1 %-mmm$:m£-??>i.m&. wnm 

3 4 £GB0>XS ( i i ) T»4>*Lfc^ y «t**»feKH 
«ffl!M^»^aj"t4 jiet*trll«>B4 4 fcBBK)^ 

y*^y«a«a»5iBK!fffi. 

3 4 izimnim ( i i ) tMi^/ifc^ y«w»»fe«i 
*rai^«c*jav^Tiii^*affi**ttii*«4 4 c 
ai^y *jtyi»a«^«*J6. 

[H*B4 8 3 JSfr^WCKBSivOiSfctttf)* 
50 yMTL^^&^yffififlsTftot'. i^VWl- » 


(4) 


^200 1-588 1 2 


ywL*#r**y*i*r&-»T* RxviBLtt. is 
*y«t*. 

%hmm. 5 o y «a*. 

3ci-sre«fcj>&i9*3S5 1 eeftax vwm. 
[a*«5 3 j ^ vtm#mrt&§vi<7)x vmiun 
mmimm-iumTb-ox . mw.oumzyt'ym 

fern* y mAmuMJtm. 

imm5 4 ] * y^flcatrr6'g#tf>* y«i^ 

Ttua^^ytzstsmtot &mzittiimx-T 

[000 1] 
[0002] 

xmmztix^h. i upActiiKf. ^mt.m 

?LS* { 2nmOT^)V>f ^Pdt-5X X 2~5 0nm£> 
XVX-yX. 5 0nmJSLh«V^O^-7Xt^S$ 

vvww$imt>tix\^. ztit>&. mfbwM xz 

omw&t Lxmftztix^i. 
[ooo3] $8£S*u:^i.v-r ?ax-yx?vx? 

MZ&^Xlt. mWiMckX 1 . 5 n mW&X'b *) , 

mzm<7>*;z%®#i<D£m. ~?4 9vxr\ l z\$mx' 

X. i-Utf^/K ^y-im±m^tiX^tzi!)K c: 


[0004] zcDrnzizmntp. teem-otzx vxrw 
tenrnzizsm Lizmmfrtz * y x ^ »j #<t> 
imm&fizmzi. -mjmxM% s tuz . - 

^li s Nature! 35 9^7 1 O^-v'KIEi&Sit 

3*isVZMitiM2itX&tfLZtlZMCM-4 1 fcof 
{filSflsWT-ftO. Ifctifct Journal of Chenical S 
ociety Cheaical Communications^) 1 9 9 33S6 8 0 

^L^-b^-tT^-^ilSFSM-l 6t Df {fix* Wg 

xt>h. zcnm^ttiz. ftmsm&mnfatfgmt 

K-iXisV itoM^Wf^htiX^h b^xbtiX^ 

vm^^izm-htmt Lximnz^mztmx'bh 
[0005] £^&&^W3*ffl?LflBi£3r-f s * y # 
mt =Gr& . ffls±t^-^ y #-7xmmzms.-t& 

'fi&b bTii. 0(;t(£. Journalof Cheaical Society 
Chemical CommunicationsCO 1 9 9 6=§ 1 14 9-^. — 
yKiBK$ii-CV^«^ x\f>a-hl,z£&1im. N 
atu r em3 8 9m3 64^~ : JtzMm^tlX^m 
^rf^773-K:J:^ Nature$379S 
7 0 3^-xtlB«3iiTV^a^@«c^ffitK2:«faj 

30 [0006] 

*vffl£immwiFmmizit. mTta^sa^a^ 
mzmzht^xn* y«jt*^*(fiitt* {: 5r< . ^rj- 

?t4 v<n^zwm<?>WiWfr\'^vx'<nwt&<?>$ih 
mRizmbtix&t). zcvm&tzi>. *vxnmfaL 
40 -ta/j^x «j Ttf*m? tztf&Lx v)£«cr<b o . a 

T'»i=5r^. ^LT, .lO^^yifiiftcoflSiat*^ 

oisfflwi, ^ vffl&co&mnmzmm'&i&vtm 
[0007] ftix. *mcomiz. * vwnzftt 

zmi-&&izb&. xmkwiwmte. mm- 
hmfccmmizx ^-r. <s^w vwummzmft l 
50 zu&*vmm&. mat. isvtxvm&fczmm- 


(5) 


!g|g2001-5881 2 


7 


8 


3B^ffifcffiM3ivO^I><ff#<D* ytt3L&3r*-£-* V k TOt*tf*6 - k £± oTK#T®Offi|6j:fr|6]fci: 

[ o o o 9 ] ±E^?@W5-3i^r-i. .rtwi a* ffiitwftt jjjaiis-t&^isjfcEfa Lfc.* y*B?L£<rr 

^ffi^s^LTv^^HHk^i*K^w±^ffifc [ o o 1 4 ] x. ±EoBW^a«-rs^t w^s* 

t> £ k lz X 0 » ifafttO.* y flffbPJJEg 1 W^ritO k [ 0 0 1 5 ] X. JJEOB MZMfc-t 6 £ k WT£ 6* 

{isK3t-r6#i6j izsm lt v^s z k £t*ak -rs x 'j «$ttfflw>-«iw±» * yiffittttf^rrs'ttttf)* van 

[ 0 0 1 0 ] X. JJfcOB W£S»fc3-S i k<0T^ 6* ft£$*J<0#^A<ffift LTl^ftftTiBBfc „ IfflStt 

a. Sf^F^Jd*tT j Mf 5 ftBfje«*i*iicffiftb» a ^ki-&*y^(fc^ym«B^$flffl:trffir*> 

j;oTa»j$<xTv^vik^»ffik-ri»^y«i»Tfc [oo 1 6] -etT. ±U£o«^yflBt*«oait*& 

6. 30 St/^y«ji(4aD^yaifLcoiI|6i$il«)^)#®ait:J: 

[ o o 1 1 ] x. ijaoaws-ssifcts £ tars *ur . * y m&fonmm&i-immt&tx'Wbxwg 

ML e4H^ffiC*f LT Vffiftff£ftCfiriil££A UK [0017] 

0ffi»*nm. iMs^mm^m&t^mt^ni iwmmmmm mz^ #2 Lv^eft^wstw 

(?>4H^<mfaijmz£^xmi2tLX^&ztt:itm T*-*wk£*)mm£wmr*. tzzx. *mm 

ks-hxvmmfcx'&&. zlx. jjEU&fr&sft wz&tt&*vffimtn. yffiUW'S 

[00 1 2] Sfc. _hS^B»^jt«^SifcW#S 40 Stt^£^LTV^ym£^tMy«®fl«^ 
*fKH<7>-Mi. ftttO^ vmdmWnW&iW* y«fL*»fe«iB8S1BH*lli*LT> yiHLA 

LTV^S^ Vii(l««!S»fi->T . ( i ) Z^mz-f h z. 1 1: i -^T^ V#-5X^ y «^frk 

( i i ) siaiaaj^sftfe jjsiiif k . *H85tt»J k r i o o 1 8 ] [ * vmmm 

y afi&ncsjgfttinssir*-* i k ^#Sk^-* * y mm(=^&^ y «i*o--««)WMWBHr* 

^jSfrcolSt^ffiT'S)^ „ HlfctJ^T. 1 1«S«. 1 2{2iStfHm -?-L 

[0 0 13] X. JJBOBW^a^-S-ktOT'^l.* T, 14#S*BHR1 2<^{RiitffiS$ixTV^^y 


[0008] 


(6) 

9 

Lfc*3fc«tt0>.xy«l.l 3Sr*LTV^. 
[00 19] 01 <a)fcL *yfi§i£ttl4#. 

isi 2<7>mm±.izmMzmirt"mi 2(rmmizj&i$.2 
*u v*h?l i smzfmmfmim&ix^ 
&m&z*L. 01 (b) *yfltittti4#K 
i 2^B5(cK«T?ftEt. *y«?u 3n<rm 

1 fc* LfcififecT).* ylfjJItt 1 4 l±. V^fcf 
ptV*ffl?Ll 3£*U -Xy*H?Ll 3ii. iS^Ul 20 
^ffltc^ LTTO&BrS&O:* ft ( m 1 fcfc »t&*Ep AH 10 
ft) JcIMlLTV**. *^SfiSlfi&l^-rS±T{i. m 
* yfllit* 1 4#«-t6K#flg 1 2cO#Effi#!g#ffi«> 

tvffi&foi 4<r>*vfflfl\ 3c7)Sifintr[6j&$ij 

2n£. MC, MK^IS±t^y«jt*^»liW-S*ffi 20 

[0020] <7S^m?>m.ffiwmwmi ( i ) >« 

1 2 ^M«ffiOSJ«IS^ ltflfc l/C 7t> 

_t£* y trnftzmmtm . * vmatfy wm&i 
fcEi6jL*:t><9##£»*i£. mm. ms<ostf±tjB 

\<z. &miz&-ox. mmuz^ mm. ®&3&t. 
ht. 5b'y^i!!yi^BS±t«tt^y«RLs-^ifrr 

j£Sft£<^>*y«KLfcL SifflS^ffitf^b'y?' 

[0021] (7 vymrnmtfkft ) 9 
mftm. 7 Kyrmemft tLxi-ju y*?ov< 

Ztl^<7ffi&£W&24mmC0n-7izm 40 
ft^§mffiKTg&-fS#S$:«Spfc LTO. 4 mm 

mm*m£dtz. ma-7*mft?mzwi,&?>- 

(IM ""ffLii^fij ) . Mo-7$r*»-10 0 0I5I!|S 

fe#6 0 0mm-C«i)S-ti:S iS4H^05lH£ 
7t>^agi-| > C:fc#-C£&. X. CKOSftSi. 1® 

[0022] (i§4ffiis*m ) ±ia<ott=5:7 vyram 
w%ztihmft?mtt®&. mzffizzix&t>wj: 50 


^2001-58812 
1 0 

\,^xt>imizm\^zttfiii%:2>t%Li>ti&. mm 

tut. mm. xm-*vy [-(ch 2 ch 2 )-] . i- 

^py66(-NHC6Hi2NHCOC4H 8 CO-) % -f 
•^ay69(-NHC6Hi2NHCOC 7 Hi4CO-) N -f 
-foy6TPA(-NHC6Hi2NHCO-4>-CO 
-}. ^'jyf-ky-fW7^W-h(-C4H80CO-4> 
-COO-), ^'JXfl/^fl'7^WV [-C2H4 
OCO-$-COO-), ;K»M$K (mtif. Ts&tt. 
3** ( i ) #88) . *'Jl^f/K /VJUy#VJ*y* 

is^ymwmfhixh. 

[0023] 

o o 

II II 

0 o 

[0024] (mt)mitz5f;L*:mm<r>&mizt5^x 
a. mww&zn&mttwvmtiizQmztix^hffi 
tiikLxamLiztf. mm^rmit^-rthwrnxh^ 

X. *mi?>fflB<r)l><r)X'#>h. X. WStZtf. s# 

?m$m±izmiSL2tL&* vmmm>^ vmMt^-m 
m&kmniMk tx. msmum-t&ifr&tzii. n 
ft?miimj8.tzmz_ tttizmttimfctz z k#m 
u\ zcom%mffit&k lxh. mm. ^m?* 
*zsvaymimft>ti&. x. znmcmsiiizmtiL 
znh^^m>m*\m\izmizixh i>nx%\.w. 
mm. 1 ~ 1 0 0 n mggfc-rittf 
[0025] <&^m(Q$mffiBfflfflm ( 2 ) >© 

1 2^ffi*t®^ sstsi9rrsffi«^t LT 

i±« ©^M^^y^SjLr-^Oyxyh (LB) & 

itmiz^xmwtz. lbiii *ffi±tsiB$<i 
Mizbizi~>x&tfListi&mx't>*). $m&m*)m 

MzLBmizmmm$mL. ^mmm^^-fzttx' 
tt.mmz%itzitiz l Bi^i^ft<7)#^pmiusi»^ 

[0026] (LB&OfSmm) MKJtfcLBJRfclR 

Jt. 02(ci3^T. 2 l*i. Wk2 2£ffitzUz*fflX' 
hh . 2 3 (iH^^* y TT*> 0 . ^a*<^ffiBE-fe 
-*^Jtfe*iTV»*. *ffl±<0#5H 1 ®2 6J±. iW<0 


1 1 


r 2 4 1 <m<ryffl$?>Km±- tigr-r s - t tM^ 

IfgC^oTUl.. «Sm^VT24^ mx.25izm* 

-~umx-it s 9ki?L>tLxt5'9. zeMmizmsLi atom 
[0027] ^mm:m^hixhwsLnzm^ixh l 

^£*tfc#Mlfcmff£jW&#&B20*9JB 

s. a^sig^nstfttsti. Qfrrmiizfrv^tiz, 
$m&. w%<m i % ±.ifcomcr>mM%. . a 

tl&ff. HRWtl±. ScmN/m*^a+mN/mOfi 

o o 

H II II 


(7) ^20 0 1-58812 

1 2 

* A XX-h&*CDfim£Rl^&m%:1i&£m^&Zt 1>T 
[ 0 0 2 8 ] X. ±m<r>mizLX WCLBJS$:B£jg$ 

m»f. ess^x. *7$7^x, mrnm&ma 
[ o o 2 9 1 xfmizto^x&m-r&L bj&^js 

tt&*rs y ytt^f^Ji<^j^&#&#flre 
frMi& i o K1-&fctf>fcJ;L -mfrmmfr^h lb 

[003 0] sKU>f S FcOLBlt±fc»Jft?-S*Vflm 

b mtmmzTmzm on Tmzti&tf o r s * ? 

tf^XffljLBcj^LfcLBKSrgStfxff 

HmTT3 o ox:t3 o#ra«)£i-afc. firfBLfcrtS* 

5C ( i ) T*3ft.*»fiSW?lM 5 HK^^r^^XKJb 



HO — C 

II II 

o o 


0H / 


GO 


[0031] ZlXZOXotzLXtfyzmtetz&fo m 

^*^«bt*sth < ft- i r> m^xim-t&z 

t,«^FT-IR-C«»ri.i:. #!M SKWS^H^I 
LB|g^^coa«5l#±ff*l6lfc:TOtffi|6lLr 
H4:t#»oft. 40 

[ o o 3 2 ] hp^. m±.ifumz¥ft%mitzm^ 

X. FT- I RA^? \-)VZWfcL1Z%&l,Z\±^ ft^m 
IZM IX W&fiite- KT'&S . 1 3 7 0 c m- 1 #iS 

izmzix&c-Nimmmmztizmi*. 15 

2 0c m-iffifiKiBBSfU. 7x-;K0C -C Wmm 
JftlzmmMftZRI^X. F T- 1 RX^7 

Ltz^zit. ft^zftLxmmcwm^-YX'fo 

6 . 1 7 2 5 c m- 1 W&ZfflmZtth C = 0<*ffiSI!jt 

«B$itsiajR*^<aai$ixs. *so 


[003 3] -f-LT, JJBK^^ia^. tf!M 5 

FcomttmtmfcmmzttLxvmz. -umzm^i 

[ 0 0 3 4 ] UttWKtt. Mi-K. 03fc*Lfc8!fc:, 

mi$£&K3 1 - 2 tm^mm3 1 - 1 1 

S^BSvSttaiWHFS 1 <DiSti*ft*gfrfr3 1 - 1 

jKU 4 5 F^a^HHi 3 OOi^Ktt^fc-fk^j^^ 


1 3 

mi&hlTfa (03<^EPD*|tf)) Cit«n»/Ht» 
Ml*. 

[oo35i<^ vwm^nwmm>*3mv>* vm 

flg£JBv\ *o±fc*yffijttt£j&£-r&£fcfccfc-? 
c: zmizt ~->x* vmm^<mmmz-^\ vxtmt 

[0036] (S££K) ^ y«B£fttf>JBl£fcJB^&R 

awh*' i/ca, mm. m40)mcmtfuoi>cr>xh 

y^) <oa&3rt>co£ffl^l>£ia*'e#l>. KJS£&4 1 
rtfctiu B»tt<ott©cofflS*;^-4 3A«, mtf . 
04tcSLfc«fcB)!«hXfc9. «ELfcWc?ty^ 
«HI$tifcS^H 1 K^LB)gS-^iBfc^-tS«lR4 5li 
£*l*JBvvC*»*h.4. H4UU »E4 5**TIC« 
Sf-rSMS-^LT&S* 5 . SK4 5*>W«i*¥t:IR€ 
§tLSt>WC«=5:V\ ffi. H4££lrYt, 4 2*4. HH 
ttOtt^T»j£3<X3tM-CifeO, X. 4 4te, Mfc&S 

4 1 <r)mm.*n*bh%&>i'-)itt < o y ?t> 

[0 0 3 7] X. fflgfi. 05 (A) # 

sixfe^ffi-cfts-rs^-sw^'* 4 . 05 ( b > iztf 

zmowzmmmzmi-h x o izvm t . 
xtmizt^z* vffikmmtz&fcrz z twx% 
h. w&gmi. ws&\zKKwi?fr^xmm 

m\*tttt<r)fflmmz}jxxi>x\.\ 

[ 0 0 3 8 ] y U >M yffiit#£JBWt6lliKJB^Si§ 

si02<mm^.xif>&pn=2&.Tizm. 

^<0iS<f«S i O2<7)itK<0^aEJgti/iN$^c7)T. 
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[0039] (mi) mtLxa. itazmsvcXo* 
imx'^mtitmnmtizmmm^h z t mt 
lv\ mbwzzi^&Rmmzmzmsz.i&k^tf. 
mz. ±&Lte£o%wmg&Tizi5^xi>%%&. m 

#yx. t7$7^ ®m&tf®mmx-$>&. 
[0040] ( %m&&M ) i/yii* vwm.<m$.<r> 
mzm-Thmmmik txit. mm. awcth* 

mm-zzttfTZh. x. wn-t&%m&&MH*> 
Bttmxvmmvfflfmiz&ixmtbtiK ± 
x. #mmm$*:)i><mz*z<i-?>*:ibiz. * 
is*is>nm:mmztoz.xi>i\<\ zmmmitt 

X<n4&7)V*)\>T> J*?>9:tomt lt»i mt 

TaOtt&a (in) x-*zti&m%i>cotfismizm 

20 [0041] 

Ri 

R4-N-R3 X " (iii) 
R2 

R 4 J± Cio ~C isCDiiglttT^-rt/ 

ST* So) 

30 

[0042] {isv**vffim<?wtfL) vttzmxfix 
oiz. ±mLtem%m%m<o*Mizmmnmt 

fi£U pH=2jaT(d»tfcfcWlC, ^-f»©7A' 

04»c*Lfca^«i«WRl5®§l^fflv^SC:t-C, a« 
±t^y^^yflS)Sft^{ii§*sci:* { -c^2». was 
zitmcD&j£Mmt l zmms.%^&. ^s~i oox: 
m&(nsMmmzt5^xmi-tinix^\ 
mmsi>rRW£X'. smimwzm^vttv 
40 im.mBfc?2>ztwx'*&. *mmi'\)**vm 

[0043] ( * V *-7;Mf§3Itttf>fm) £ 9 tT# 

%mmatixm. zti*mi-??>zkx'*vfflfi 

on. mmm<c?>simzj:h$\\iim<r)<pfrt>&&izm. 
50 -mr t»ix.{f. 5 5 oxrt-i oi^rs^fiS. 


1 5 


&. x. mmtam^mm^tb. ioo%?>m 

[0044] v±mm ur* o t=. *%Hat .tfitf . ffi 
fc**-e#. um>, ^yfiiji(tc*o^yam.«?D 

o o 

H II 
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[0045] 

RtffifcximL. ^/ymsm^Tmrnt: 

10 iKC. Aeya-htioTTEfl^ (iv ) TjS 

tryn-htiO^fBL. 2 0 0X;X'ltijfflffiSLlXT 
sOV&i ( v) T*«*i*jK!M 5 KAfcfWLfc. 
[0046] 


HO— C^-^C- 



Gv) 


(v) 


o o 

[0047] XmrnX'te. -tfEOi 0 fc LT^U A 5 

(sKlMSKA^h'y^&tt) 

■ W^r+^fny 

■ o— y— g: 2 4mm 

• ffLii^ : 0. 4mm 

• HfigjR: 1 OOOrpm 

■ Xf — j^iSEf^ : 60 Omm/s 
■t*9SKUHl&: 2® 

[0048] ^)VYV*+)VTV^-^2xW<to2. 
8 2g£10 8mliD*fi*fc3§«U 36%£K£4 
8. lmiaaniLT2l^gifL. *ffl?Stt»l^i!tt^ 
ftfcU:. ZffMWz. Thyx.h*^y> (TEO 
S) 1. 7 8ml fcjl!*.. 2ft3 0®Mnt. IMW? 

t'y?w&£mitzmvmftztix^h2fo*ji'r-- 

wsvf. mxmwLtzmi*£$mztih3io\izL 
tz. w&mwmm±*)vyc.x\ h 2 o : hc i : * 

+)V MM ^;pt yt-^A^b^ : T E O S = 1 0 
0:7:0. 11:0. 1 OT&S. £08SIZ9& 


[004 9] 06 (¥iS0> fc. R*B^St2I^S«« 
immiz^ltz. Z<nmt,z^LtzXd\,z. yt'>7£ 

fcLiz&inmzie!$.Ltzms±x'&. i^&W7t* 

VTfiH&m (elongate) $*Ut«k 3tC&-> 

&fj\tn£mwt&zttfx'%tz. 06+twc^L^ffl 

*<9&-^fflffcfiri6]«<BkL l~2jum-C*ofc. - 
RJBig?Sfc23iS««$^»Stt). fiffPllSI?) 

40 mtcotvm&iktffi&zti'z^&zbimmx'Ztz. 
[0050] ±ie-e#£>ii*: v »j yffljsft^m$ 

3 . 6 8 n mcT). A^rf -?-/MSI3i<7> (10 0) fflt^S 

s§ft.&%^iHiifrt-?:W8ts3ft. i^ya^vai 


iz&ntzt-yywzmzLt:. vawmt. 2mm.%m zt&t>. g.zmtftf-hiso*w$3&t:'*>z>zttfb 


1 7 


[0051] Z<D^V$*vmmfot:ffiltzW$.£~?v 

u s&ati oisias&su:. m&vwmmvm 

fc. Wc. Mjft&^y^y^tt^X&llltfrtftfW 

IS*. tBOT3. 4 4nmtf>3&VMIHJrt--:?#flfflS 

wsmx%tz. x, ffimwAi? yivmwtm&i 
zcmsmvmtim^ mz%m&&mtzimt& 

[00 52] ffifcm®n>'V**vimft£. y^c-ij 

XM *>t'-& (FIB) fcfflVvt^tV^I&Jfcg 

[0053] M^tioT. ^yjK-^^^y^a^ 

feittJ:Sfc#x^6. X, XmtMtzti^X. m 

mmmwz&m-t&iub*)^ RmmtmLtzw* 
mmmizimzit&xdizQffiLfctz?,. 
izh . N«£ofiSitcoi/ y y tiB&ft* f^jfi.-r s eta* 

[0 0 54] (ItlS^DSStLT. E|6)IS*^fi£$ 

t#wg-etf im s vAmmmmtfLUcmz7t'y?& 

$mmitmi8(ycmiftx'2ms. & 
9 as u mtx+mzimLtiik 
[ o o 5 5 ] 07 zummt 2^mm&^^fzm 

<r>. iWA 5 mttlZ^^myzmsLtlzBf&Z 
Itz. ZffMiz^ltzXoiz. 1 AtmgjgcoegcOr-f 

* VWrniffift LTV^S&WX Eft Lfcjf Baffle 
[ 0 0 5 6 ] X. 7h>^*!UI£te£&#>o>t*'J 4 5 


(10) &I82001-58812 
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H1S±(C^ y*«itt£JBJ£ tfc*§£?>* y«Jgfr£^K 

i±. mmizii. 4 $mzmf$Lix^%\,*sm 
yxm±xmm^tiizm^tntxs>^i)K 
^ga^ea^*:. zc?>z.kfrt>. mmix-m$.z 

ixfzme izmMlz* LfzWsWSLLX^ VW&ifr) 
Elfiltt. y\L>yim\Zi.~>Xtt*i-%tvtz%><?>X-bhc\ 

ttfvmx-ztz. 

[0057] (mm2 ) ^QSMIi. mLUzBULZ 

tuzisv**vtm&ij>t>. mmmsuzXixxmim 
io mzmiLxxvx-7x->o*£fti8.Ltimx'bi>. 
xmmx'te. mmi tmt x o cl-okim s ka 

£JflV\ Slifem^tfflJ&O&iBL mi^mx-isvi; 
-JW"fc»«U 7 0TTC2 4BSHttUl**t*rt:l: £ 

-*0>»hhcj:->t. 6ift3*i&S' 
m 2 mm o mLmitzttmxti.. 9 5%£Lhoim 

20 fcSatStfx* £ fc fc «fc r> T . ^VjK 

[0058] ^as^tfflv^. ^pjaajtc i o^brs 

X. £W*a^fflV^T*®SSttffl^^yillIlfL*^i^*L 
HJS^l^fcttSffiMt^fflv^|fffi?S1Ki|c7)^ 

m k V» 3 Sft** s J>4 £ fc tfbfr~>1z. 
[0059] (Hife^3 ) 40mm* MLhWBWt* 

ttfflfc J: ->T*BP«tt91S:l»*LT^ y jK-^XS^ V ij 
Sffi«LfcMT*4. laWllfcHfcidfcLTsKy^ 

«*JBV\ USSCTlfcHtffllSco^ PJt^MT'^'J 
^^yifjtfr^fPEL/c. 

[0060] .ico^ y«B3fl&3:?y-A'ip(3RBU 
40 «Bt*+«SHat^tx^y--M:{BllLfc. zom 

+{c^tfiLT<S. £<0&. ^'J*>yflBft**, 08 

mzfctokbxm^x. 3rc, 72. s^ecosi^?- 
*fr-c*«!i?jwii!iaiSrffofc. %mwx^? Y)Vm> 

mtzX.*). £««BWM^Tt1W**fe^^y 

50 [0061] ^mzmx-m^tzumz. mmm2 x-m^ 


r . 


1 9 


(id 


$$13200 1-5881 2 
20 


x . x ^^zmfc'mzmkX'* h . x. tmmk Mos^+tAfu mwRmmwzimztifz 
s^icm-rstfyj**: mrefmzti&xoizLtz. zotz. lbj&^js 

xHz-t&ZtffT'Z&lztb. *V®m*-£<imt&Z ZtLX^&W^mtt&XotzmLZVmZitfz 


miz£&*vmm<omm$i<m&imtimL mcomm^mm^ t/ntc. h 2 o :Hci:-bf 

t. ^«u^yjK-7x>-'j*' : f<o^7y-/i«^* ^bu^^ry^-^ASfl:^ : teos= i oo : 

*%V'<*)V\Z.&OZttfX-*ht^om$dj t bh. 08 7:0.11:0.1 Otfc^t. .I«>£StK£U 

tMvt\ 81(iC0 2 5Ky^ 8 2»«-?-. 83»i St, i^fcXT^Xl^ffl^tAfl*:®. 8 
^T*. 84{±7*l^t-^- s 8 5{itttBSg. 8 6<ih 10 OXXftofc^-TV^tftSfLfc. ft^Sti. 2B* 
871±-fe<rO'-*\ 88i±#X*-:?. 8 9(i &tf29IRU:Lfc. St. @f^<O^SRiE}SjRt« 

[0062] (iatM4 ) *ns60«i. #*\ mm 1 satswr &mm-&z. 

Tm^tztffl&<W6^7XWm&WiZXV4 5 KLB [ 0 0 6 6 ] 01 Of:. RJ6*§iSfc 2Bftgjg)ttS-l*rt:£ 

Ht. K^U*.* Vfi}J&**^*iB?Stt»K'J^*^ ZmffHz^Liz. 01 0t*Lfc«fcot. #»M 5 K 

s . *<m : ?tf-&?jftizmtoztuz x ? t*-> t*j o . s 

[0063] stf . jaroj: 3ci/cB%7?x£ra ««®«ffi[6ifflso^(' io-ca^ co^^nsi^sjffl^s 

S5t#!H Sb'LBKSrJ&S-rS. »BlTfflV*t 20 01 0WZwX^Lt:M*<?)fk=F<?Mte 

WfcHttoIIfc^ ( i v) T^itStfUTS y 7M 1-2 vmX'h-otz. i/ ] J il* VtmM!t?<7MW. R 

fc. N, N-y^f^tfy/l'T^yfcS'l : 2<9 tfffi|6j<D:&l6jlJ. LBj&£JP$tfeft&a«CD©Stffl*l 

^xy/PTSyfiSTfttSLfc. &t. N. N [0067] St. 2jrat£bfcoTKI&HtiKJ:£M3 

-j^fvl'T-fehTSh't&SPLTO. 5mM«Mt *tS«fc-ov^Tt±£tlfa<Ol^2:ff : 5:-5 3ti:^ 
U £agft£2 0T;£ttofcLBn&RffiK>*BJL ^liOUSt- Wd^tSfaSfi^U^yflfit 

t»FLfc. *BLbWB«SS*ifc#4HHW±« fl^jaafiBKSSiifc. St. 2i$ia?)£aE5:?T : 5:o*: 

3 0mN/m<0- J&^ffiEfcffi&llL&a 5 ^. 5. 4m k<0fc^^6fc*y»fcfiD&a*£<. X. jcyflaS 

m/m i n«f< vTjfiTCSKJit&URofc. flaoiSS kiSd^rt:., X. ^vU^yaiSftt-?^ 
tli. T-feh>\ -fyTpe*7W-/K RVM&X' 30 TXttBfffttfT&tPLfc. ffiSfi3. 7 4 

iftfrU **/>%£MS't>X'i&m : S:7 U --y^L)t5 n mCD. ^^-*-/M8jg<0 (10 0) ffit»H§*l.S 

[00 64] z\cr>£? testify xmLtiZ. ±M<^k KfflfimmZtt&Ztimfribktdz. X, 

frT3 0l^-KUT5«y^SSr;^^T5>1SLBKS: «fcliHiffe-$'A , BibMi ! fi:^£ Mfcfl&fct 

jSKLfcft. M*^X7D-OTT3 0 0X:-C3 0^ 6 v'J^«^^«Tj>S^ t1fihif">tz. 
$j£LT. MEflS&Uv) T5%&ti*tt&ft#!M 5 [0068] &t. Tfa<0«fc?tLT. &l£tJ:->t> 

rmfowmzxh* s Fft. 2«f. r^A'TsywR x^u^r*»jRLfc. Jbie-c^^iut^u^^yiss* 

Kit. iRftARX't? M4=J:9*BLfc. St. FT jroj£&fi*M*?77Jl4P£A*i. l*C/#<0#iS 
-IRtioT. sKU-f SH^F^iK**. LBM^lS 40 jKST5 5 0"C*T#fflL. S^+T'l 0«fS««L 

^cfcttSSR^Srfrl^fcW^l^fcffilfilLTV^ fc. Kttffca£KXK«»N££li. MJfcMfcJt&LT* 

[0065] iJcfc. JJfCftfeftfcsKU >f 5 H^L BR Vffitfl«>XKEttf#«f^l9l. HISIfi3 . 4 6 nmcO 

^mx\ $s\)#*vim!iteJB&Lt:. -bf-^b ®$&i\x^hztimh*bt>titz. mLmzh. jm 

V*^)VT>^-^J±%ftM2. 82gJ 1 08m 1C0 ftK£Ul!l*rt:-?U*S3*lT£6i'. MOx'J^ti 

tUdcjCMt. 36%SK5:48. lmlganLT2^ INMt^itr££^fc3B^K8T$^. X. fS^KiRx 

fa»L, -SMSttSiJcolltt^S^fmLjt. at. ^ ^9 \-}V$<?>#mzX 0. i^f£f^0li£fi^{±. ttt 

tfMiC. f h5xh+j/i/5> (TEOS) 1 . 78 «B8S1!MtS^S^rWlBK^JS^UTV^^k 
m 1 £gamU 2^3 0»JStfL^fi. ±ES«?:«S 50 imi)*>t>tUz. 


b%LtZ*V#—7XzsV*)£&&ZtiJ { X'*&. X. 


(05 (a) #«B) . 43gMt&tYCttfBLfcKJft| 
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[0069] m&mlkni/ y i}* Vffi&ftRV* V tf- 
7X^U*S-. 7*- #XM*yt'-A (FIB) i 

®womm?mwm item) &m^t:mmzfi-?ti 
01 it:. ^Bmmm^mjmmmznLx 

fflaa«^j£3*lfcaHSKrflBtf>T E Mffctf>«5$0£* L 

imitzmsmzx^x. wx-v^vii&tn 
yxwiiim&zitx\^hm<rmmwtimx*&< 

jzisvuittf. is?s-jwm<m&izX')X&jm 

%tt&*mtfiVlz;:blzi&i><7>b%z.X\ l ^. * 

fi8H-&ffcbDfc. LBl£oj^Sft*:ffl£KJ£i8S8l 
mizWAZ-£&}:otz$mLK&£tizt> (05 (B)# 
MI) . ±EL^t|S|«<Ofl|jS<7)^U*^yfll5i^ &v 
*VX-yX*sV*Zft&tZ>Zbi) t X'Zfi:. 

[00703 ( mm 5 ) #mm\*. mmzm&z 
tuzisVit^vmrnM^. mmanzx-yxm^ 

AOLBis^)SLfc^i^5xa«s:fflv\ mmA 
tto^'j^^vfflitfr^jSLfc. mz^ z.ni'Vi]* 

V*&**x*y-;Wi|c8»U 7 0Xre24l$ltltt 

jffiSttJWtfs ir«§^ v y ytt&flrt>6Nt£3*i 

<0i£Jg£iai$-frx? y-;^^*-rs £ b iz X ~> X » 

coo7i] ^mmnzm^tz. mmuuzx 

sfflSLLt^jfcLfc^y y^js^^^ffiMttaijS: 
m<-timtLxw)fxhz>. mmAx-ftt^izfa 
mzxhmftmnmiijmkimLx. ft&ztit: 

[0072] (HSW&I6 ) mLklzBtfLZ 

mtzx-,xm%m&miLx. xvx-?x^o 
*>*ftfs.uzmx'$>h. 5ti\ $mm4kmimx. 
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X\ mLhtZ-~mtfo&<?)i'V**vmm&t:ftllLL 

[0073] mz. zoisVAX ytititftS-x? y-n- 
+«Htu ffimimmv>®toz%£izx? ;-mz 
mm £*>*a. msm2X'j&<fzXoiz. x?y 

yffi^«®t«S:08<OSI^B!t^eByMiatillS+fc:A 
*U ZMKMm£ffi*bLXm^X. 31*C. 72. 8 

mfLxt5t>-f. mz%£tzmm&mzmktzz.b 
tfx-ztizbtmmztiti. 
[0074] ^mmxm^t^ma. mmmsx-w^ 
izumx*)i>m^mm^b^:ii)K 

X. £*)%±lz9mmQM*m:T%2>1jmX'S>Z. - 

mmcmatzHMLx. msLfc^ytf-^xvy* 
T'«. sag^tll^-r SIB* £ o fcrf & ; b tfx* hfz 

ib. isv*xvmm*±<w$i-t&zb%uz*vx 

-yX is y * ^ #S i t s . 
[0075] 

* y«EFL^*tS^ y ISJS^lSISRi^giaS:^ 

fc-rs^<ffa=3rffi)«^^s^yflBs*. sewi. ^ 
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